Overall DNA methylation and chromatin structure of normal and abnormal X chromosomes.
DNA methylation patterns were studied at the chromosome level in normal and abnormal X chromosomes using an anti-5-methylcytosine antibody. In man, except for the late-replicating X of female cells, the labeled chromosome structures correspond to R- and T-bands and heterochromatin. Depending on the cell type, the species, and cell culture conditions, the late-replicating X in female cells appears to be more or less undermethylated. Under normal conditions, the only structures that remain methylated on the X chromosomes correspond to pseudoautosomal regions, which harbor active genes. Thus, active genes are usually hypomethylated but are located in methylated chromatin. Structural rearrangements of the X chromosome, such as t(X;X)(pter;pter), induce a Turner syndrome-like phenotype that is inconsistent with the resulting triple-X constitution. This suggests a position effect controlling gene inactivation. The derivative chromosomes are always late replicating, and their duplicated short arms, which harbor pseudoautosomal regions, replicate later than the normal late-replicating X chromosomes. The compaction or condensation of this segment is unusual, with a halo of chromatin surrounding a hypocondensed chromosome core. The chromosome core is hypomethylated, but the surrounding chromatin is slightly labeled. Thus, unusual DNA methylation and chromatin condensation are associated with the observed position effect. This strengthens the hypothesis that DNA methylation at the chromosome level is associated with both chromatin structure and gene expression.